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Tab.1 Main parameters in the simulation cases
H L H, H, h o Pi P2 Ax R
(m) (m) (m) (m) (m) (m) (kg/m®) (kg/m*) ©
Chenl 0.4 12 0.3 0.1 0.1 0.2 999 1030 3000x100 0.02 31602
Chen2 0.4 12 0.1 0.3 0.15 -0.05 999 1030 3000x100 0.01 31602
Lin 0.4 6 0.1 0.3 0.05 0.05 999 1030 3000x 200 0.01 31602
1 0.2 3 0.16 0.04 0.12 0.04 999 1030 1500%x100 0.01 31602
2 0.2 3 0.16 0.04 0.08 0.08 999 1030 1500100 0.01 31602
3 0.2 3 0.16 0.04 0.04 0.12 999 1030 1500100 0.01 31602
4 0.2 3 0.14 0.06 0.10 0.04 999 1030 1500%x100 0.01 31602
5 0.2 3 0.12 0.08 0.08 0.04 999 1030 1500100 0.01 31602
6 0.2 3 0.16 0.04 0.12 0.04 999 1010 1500%x100 0.01 18825
7 0.2 3 0.16 0.04 0.12 0.04 999 1020 1500%x100 0.01 26010
8 0.2 3 0.08 0.12 0.04 0.04 999 1030 1500100 0.01 31602
Chenl Chen2 s H: ;L s Hy: ;s H: ;
hy: s 1o Pl Pl ; Ax ; Re: (Reynolds number)
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DIRECT NUMERICAL SIMULATION OF THE EFFECT OF LABORATORY
WAVE-MAKING CONDITIONS ON THE DEVELOPMENT INTERNAL SOLITARY
WAVES

YE Xiao-Xiao', YOU Jing—Haoz, SONG Jin-Bao!
(1. Institute of Physical Oceanography and Remote Sensing, Ocean College, Zhejiang University, Zhoushan 316021, China; 2. State Key
Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China)

Abstract

changes in the flow field and density field, which poses a threat to marine engineering structures and underwater

Internal solitary waves are characteristic of large scale and concentrated energy, and could cause rapid

submersibles. Therefore, studying the flow field characteristics of internal solitary wave motion generated under different
conditions has important academic significance and practical application value. Therefore, the direct numerical simulation
method was conducted with a given density transition function of initial density field to study the motion process of
gravity-collapsed internal solitary waves. In addition, the flow field characteristics of internal solitary waves generated in
different wave-making conditions, such as waveform, vorticity, amplitude, and horizontal velocity, were discussed. Results
show that the direct simulation numerical method used in this paper can simulate the density interface waveform inversion
during internal solitary wave propagation. Meanwhile, from the qualitative and quantitative perspectives, backward energy
transmission during the propagation of unstable internal solitary waves was confirmed. The initial vortex remained
identical at the same step depth but the decrease in strength as the depth of upper layer increases was significant. The step
depth influenced the vertical structure of initial vortex more than the depth ratio of the upper vs lower layer did on wave
generation. Moreover, the step depth had a significant effect on the amplitude and horizontal velocity in wave generation.

Key words initial conditions; direct numerical simulation

internal solitary wave; gravity collapse;



